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[Claim(s)] 

[Claim 1]A- ****** detecting method vibrating that fluid when fluid passes through an inflow 
mouth or an outlet head of a pipe section, detecting vibration of this fluid, and detecting 
existence of ******. 

[Claim 2]A ****** sensing device comprising: 

An oscillating generator which vibrates the fluid by a flow of the fluid to an inflow mouth or an 
outlet head of a pipe section. 

An oscillating sensing device which detects vibration produced with this oscillating generator. 

[Claim 3]A suction type smoke detection system which detects existence of smoke in the air 
which has an air sampling pipe which attracts surrounding air, and was attracted from this air 
sampling pipe, comprising: 

An oscillating generator with which an inflow mouth of said air sampling pipe is equipped and 
which vibrates the air by a flow of air. 

An oscillating sensing device which detects vibration produced with this oscillating generator. 

[Claim 4]A current meter which is provided with the following and characterized by detecting the 
flow velocity by the difference in detection frequency. 

An oscillating generator to which it is equipped in a pipe section which passes fluid, and the fluid 
is vibrated by a flow of fluid, and vibrational frequency is changed according to the flow velocity. 
A vibrational frequency sensing device which detects frequency of vibration produced with this 
oscillating generator. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the ****** detecting method which detects the 
flow velocity of ****** or fluid in the inflow mouth or outlet heads of fluid, such as air, a ****** 
sensing device, a suction type smoke detection system, and a current meter. 
[0002] 

[Description of the Prior Art]ln the suction type smoke detection system which detects whether 
sampling air is attracted in a supervised area and smoke has generally occurred in the zone, in 
order to attract sampling air, the air sampling pipe is installed by Hitoshi Amai of the supervised 
area. A prescribed interval is set in this air sampling pipe, and the small air suction hole is 
provided in it. The air of that circumference is inhaled from this air suction hole, and it is. 
detected whether smoke is mixing into that air. 
[0003] 

[Problem to be solved by the invention]By the way, the dust etc. which were mixed in the air to 
take in adhere and the small air suction hole provided in said air sampling pipe may start ******. 
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Since the smoke surveillance around the air suction hole becomes impossible when ****** j s 
started, it is necessary to check the existence of ****** about all the air suction holes. 
[0004] However, since this air suction hole is small, and it is hard to be visible and a large number 
are provided in the air sampling pipe, there is a problem that it is complicated to check the 
existence of ****** visually about each air suction hole, and working efficiency is bad. 
[0005]This invention is made in consideration of the above point, and an object of this invention 
is to provide the ****** detecting method which can detect ****** of an air suction hole easily, 
and a ****** sensing device. It aims at providing the current meter which detects the speed of 
the suction type smoke detection system provided with the ****** sensing device and fluid 
[0006] 

[Means for solving problemjln order to solve this SUBJECT, the ****** detecting method 
concerning the 1st this invention vibrates that fluid, when fluid passes through the inflow mouth 
or outlet head of a pipe section, it detects vibration of this fluid, and detects the existence of 

[0007]The 2nd this invention is characterized by a ****** sensing device comprising the 
following. 

An oscillating generator which vibrates the fluid by the flow of the fluid to the inflow mouth or 
outlet head of a pipe section. 

An oscillating sensing device which detects vibration produced with this oscillating generator. 

[0008]The suction type smoke detection system which requires this invention for the 3rd 
invention has an air sampling pipe which attracts surrounding air, and is characterized by that 
the suction type smoke detection system which detects the existence of the smoke in the air 
attracted from this air sampling pipe comprises the following. 

An oscillating generator with which the inflow mouth of said air sampling pipe is equipped and 
which vibrates the air by the flow of air. 

An oscillating sensing device which detects vibration produced with this oscillating generator. 

[0009]An oscillating generator to which it is equipped with the current meter concerning the 4th 
invention in the pipe section which passes fluid, and the fluid is vibrated by the flow of fluid, and 
vibrational frequency is changed according to the flow velocity, It has a vibrational frequency 
sensing device which detects the frequency of vibration produced with this oscillating generator, 
and the differ ence in detection frequency detects the flow velocity. 

[0010]In the 1st invention, since vibration produced when fluid passes through the inflow mouth 
or outlet head of a pipe section is detected, while the vibration is detected, it turns out that 
****** has not arisen. That is, the existence of ****** is detectable by the existence of 
oscillating detection. 

[001 1]In the 2nd this invention, an oscillating generator vibrates the fluid in response to the flow 
of fluid in the inflow mouth or outlet head of a pipe section. Vibration produced with the 
oscillating generator is detected in an oscillating sensing device. By the existence of this 
oscillating detection, the existence of ****** is detectable. 

[0012]ln the 3rd invention, an oscillating generator vibrates air in response to the flow of the air 
by suction in the inflow mouth of an air sampling pipe. Vibration produced with the oscillating 
generator is detected in an oscillating sensing device. By the existence of this oscillating 
detection, the existence of ****** is detectable. 

[0013]In the inside of a pipe section, in the 4th invention, an oscillating generator vibrates flowing 
fluid. According to the flow velocity, vibrational frequency differs this vibration, a vibrational 
frequency sensing device detects the difference in this frequency, and the flow velocity is 
guessed based on that frequency. 
[0014] 

[Mode for carrying out the invention] 

[A 1st embodiment] A ****** sensing device for enforcing a ****** detecting method 
concerning this embodiment and a method for the same hereafter is explained in full detail, 
referring to Drawings. Here, a case where a suction type smoke detection system is equipped 
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with a ****** sensing device is explained to an example. An outline lineblock diagram in which 
dmwingJLshows a ****** sensing device, and drawing 2 are the outline lineblock diagrams 
showing a suction type smoke detection system. 

[0015]The air sampling pipe 1 which is allocated by a ceiling surface, a wall surface, etc. of a 
supervised area, and mainly takes in surrounding air as the whole suction type smoke detection 
system composition is shown in drawing 2 , It comprises the suction smoke detection apparatus 2 
which detects whether smoke is mixing into the air which it was connected to this air sampling 
pipe 1, and was taken in, and the display device 3 which displays a detection result in this 
suction smoke detection apparatus 2. 

[0016]Since the air sampling pipe 1 is allocated in a supervised area, respectively, only the 
number corresponding to a supervised area is allocated. The suction smoke detection apparatus 

2 comprises the fan 5 for attracting the air of a supervised area via the air sampling pipe 1 , and 
the smoke detector 6 which detects the existence of smoke out of the air attracted by this fan 
5. Only the number corresponding to the air sampling pipe 1 is provided, and this suction smoke 
detection apparatus 2 is connected to each air sampling pipe 1, respectively. The display device 

3 indicates whether by common bus 7, it was connected to each suction smoke detection 
apparatus 2 f and detected as a result of [ of each suction smoke detection apparatus 2 ] 
detection (i.e., smoke). 

[0017]As shown in drawin g 1, the oscillating generator 1 1 is formed in the air sampling pipe 1. 
This oscillating generator 11 is attached to the air suction hole 12 of the air sampling pipe 1, and 
that air is vibrated in response to the flow of the air attracted from this air suction hole 12. That 
is, the sound (vibration of the air which is the sound outside a audio range) of the frequency 
which vibrates the air attracted from the air suction hole 12, and people do not hear is 
generated. The air suction hole 12 is constituted from the air sampling pipe 1 by the suction 
cylinder 1 7 projected and formed in the direction which intersects perpendicularly with it, and 
attracts the air. of that circumference from the tip part of this suction cylinder 17. The oscillating 
generator 1 1 is attached to the tip part of this suction cylinder 17. 

[0018]This oscillating generator 1 1 has a diaphragm and, specifically, is constituted. This 
diaphragm vibrates by a flow of air like a diaphragm of a harmonica. And the length of this 
diaphragm, shape, heat, etc. are set up suitably, and that frequency is set up suitably if needed. 
[0019]setting all as the same vibrational frequency, for example in one supervised area as an 
example of a setting of vibrational frequency of this diaphragm **** — a next door — it is 
simultaneous, and sets to different vibrational frequency, or sets to vibrational frequency which 
is all different. 

[0020]A tube diameter of the air sampling pipe 1, a diameter of the air suction hole 12, etc. are 
suitably selected according to distance from **** (fan 5 of suction smoke detection apparatus 2 
inside), and are made as [ become / a suction air content from the air suction hole 1 1 / by each 
air suction hole 1 1 / uniform ]. 

[0021 ]The oscillating sensing device 20 detects vibration produced with the oscillating generator 
11 attached to the suction cylinder 17. This oscillating sensing device 20 is constituted so that it 
may move suitably into a supervised area in which the air sampling pipe 1 was allocated, and 
existence of vibration from the oscillating generator 1 1 can be detected, and it may be small and 
can carry. The sound-collecting microphone 21 which gathers sound which this oscillating 
sensing device 20 specifically generates with the oscillating generator 1 1, It comprises the 
detector circuit 22 which judges existence of ****** of the air suction hole 12 in response to a 
signal of sound detected with this sound-collecting microphone 21, and the memory storage 23 
which was connected to this detector circuit 22 and stored data required for detection 
[0022]The sound— collecting microphone 21 serves as composition which changes with setup of 
the oscillating generator 11. For example, when the vibrational frequency generated with the 
oscillating generator 11 is all set as the same value in one supervised area, attach the sound- 
collecting microphone 21 at the tip of a cylindrical long support member, and it constitutes, or 
the microphone which has directivity is used. This is for bringing the sound-collecting 
microphone 21 close to near the oscillating generator 11 used as a subject of examination, or 
gathering intensively only sound of the oscillating generator 1 1 used as a subject of examination 
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so that sound of the next oscillating generator 11 may not be gathered. 

[0023]When set up not to become the same frequency into the next doors, since it is seldom 
necessary to bring the sound-collecting microphone 21 close to the nearness of the oscillating 
generator 11, so long a support member does not need each oscillating generator 1 1. What also 
has not much narrow directivity is not required. 

[0024]When all the oscillating generators 1 1 are set as different frequency in one supervised 
area, the sound-collecting microphone 21 may be built into the oscillating sensing device 20 in 
one. A microphone without directivity is used. 

[0025]The detector circuit 22 also serves as composition which changes with setup of the 
oscillating generator 1 1. Since the sound-collecting microphone 21 is located in the nearness of 
each oscillating generator 1 1 or a sound is collected using a directive high microphone when the 
vibrational frequency generated with the oscillating generator 11 is all set as the same value in 
one supervised area, the source of sound is specified from the beginning. For this reason, in the 
detector circuit 22, only the size (amplitude) of vibration generated with the oscillating generator 
1 1 is taken in as data, and is processed. That is, the threshold beforehand set to the size of 
vibration of the sound gathered with the sound-collecting microphone 21 is compared, and when 
larger than a threshold, it is judged that ****** is not started, when smaller than a threshold, it 
judges that it is alike to that extent, it responds, and it is being begun start ******. That is, it 
judges whether it is necessary to do the work for ****** dissolution immediately, that there is 
no necessity till next check, etc. by how smaller [ than a threshold ] it is. 

[0026]When the oscillating generator 1 1 is set up not to become the same frequency with the 
oscillating generator 1 1 of next doors, for example using two frequency when set up not to 
become the same frequency into the next doors, a filter which lets only a signal of one frequency 
pass is. used. A signal of sound gathered with the sound-collecting microphone 21 is specifically 
divided into two systems, and a filter which lets only one of the two of said two frequency pass 
in each system is provided. This takes out separately a frequency component of two sound 
gathered with the sound-collecting microphone 21, sound of the larger one of these is made 
applicable to detection, and it compares with a threshold. And it judges to said the appearance. 
[0027]When all the oscillating generators 1 1 are set as different frequency in one supervised 
area, a frequency analysis device is used. On the sound-collecting microphone 21, sound from 
which frequency generated from all the oscillating generators 1 1 differs is all gathered at once. A 
frequency analysis device separates into each ingredient sound gathered with this sound- 
collecting microphone 21. And sound from which separated frequency differs is individually 
compared with a threshold. In this case, the memory storage 23 is made to memorize frequency 
and a position of each oscillating generator 1 1. [ namely frequency of the specific oscillating 
generator 1 1 attached to the air sampling pipe 1 ] It is made to memorize together with a 
position to which the oscillating generator 11 was attached, and a place of the oscillating 
generator 1 1 from which ****** was started is pinpointed by adjusting a core frequency 
component separated with a frequency analysis device, and the oscillating generator 1 1 which is 
the source. 

[0028]And the ****** sensing device 25 comprises said oscillating generator 1 1 and the 
oscillating sensing device 20. 

[002 9] In the suction type smoke detection system constituted as mentioned above, ****** 
detection is performed by the following ****** detecting method. 

[0030]Inspection work which inspects whether the air suction hole 12 of the air sampling pipe 1 
has started ****** is performed periodically. In the case of this work, the oscillating sensing 
device 20 is carried in in a supervised area, the sound-collecting microphone 21 of the oscillating 
sensing device 20 was attached by each air suction hole 12 of the air sampling pipe 1 — it 
receives oscillating generator 11, it allocates so that a sound can be collected, and the sound 
from each oscillating generator 1 1 is gathered. And the threshold beforehand set to the size of 
the sound gathered with this sound-collecting microphone 21 is compared, and a ****** state is 
judged according to the mode mentioned above. When it judges that ****** is started, the work 
which removes foreign substances, such as dust, is done. 

[0031]The above can detect now easily the existence of ****** of the air suction hole 12 
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provided in the air sampling pipe 1 in a short time. [ many ] as a result, the working efficiency of 
****** check of the air suction hole 12 is large — it improves. 

[0032][A 2nd embodiment] Below, the current meter concerning this embodiment is explained. 
The current meter of this embodiment is for detecting the speed of fluid, such as air which flows 
through the inside of a pipe section. Specifically, it comprises an oscillating generator (not 
shown) with which it was equipped into the pipe section of said air sampling pipe 1 grade, and a 
vibrational frequency sensing device which detects the frequency of vibration produced with this 
oscillating generator. 

[0033]In the inside of a pipe section, an oscillating generator vibrates the fluid by the flow of 
flowing fluid, and it changes vibrational frequency according to the flow velocity. This oscillating 
generator is a thing of a method which has wedge-like edge like a recorder (vertical flute) 
concrete, for example, is constituted, applies the air which flows into this edge part, and vibrates 
air itself. Since oscillating pitch will also become large if the flow velocity of the air equivalent to 
this edge part becomes early, the rough flow velocity can be guessed by the difference in this 
vibrational frequency. 

[0034]The vibrational frequency sensing device has the same composition as the oscillating 
sensing device 20 of said 1st embodiment. And the frequency of the detected sound is compared 
with the value recorded beforehand here. 

[0035]This value recorded beforehand is set up as follows. Two or more frequency is chosen and 
the flow velocity within the pipe section corresponding to each frequency is surveyed, and the 
value is matched with said frequency and it stores in memory storage. And the sound generated 
with an oscillating generator is measured, the frequency of the sound is compared with the 
frequency stored in said memory storage, and it is guessed that the flow velocity corresponding 
to the nearest frequency is the flow velocity within the pipe section. 

[0036]At this time, the sound generated with an oscillating generator is transmitted outside via 

the peripheral wall of a pipe section. For this reason, it is equipped with the oscillating generator 

which measures the flow velocity of fluid directly in a pipe section, and it is completely 

intercepted with the exterior. For this reason, a vibrational frequency sensing device gathers the 

sound from an oscillating generator via the peripheral wail of a pipe section. 

[0037]Thereby, where the inner side and the outside of a pipe section are intercepted 

completely, the flow velocity of the fluid in a pipe section can be detected now. 

[0038]It can also use as a flow instrument by calculation including the flow velocity value by 

measuring the diameter of a pipe section. 

[0039][Modification(s)] 

(1) Although it was made to carry in in a supervised area in said 1st embodiment as composition 
which can carry the oscillating sensing device 20 in the case of inspection work, it installs, 
installs in a supervised area as a model, and may be made to supervise timely. 
[0040]Although said 1st embodiment explained the case where the air suction hole 12 which is 
an inflow mouth was equipped with the oscillating generator 1 1 to the example, also when an 
outlet head is equipped with the oscillating generator 11, the same operation as said 1st 
embodiment and an effect can be generated. 

[0041](2) According to said 1st embodiment, although the air sampling pipe 1 was used as an 
example of a pipe section, don't limit this invention to this. That is, as long as it is a pipe section 
through which fluid flows into insides, such as a duct for air adjustment allocated in a building, it 
may be a pipe section of other composition of those other than said air sampling pipe 1 . 
[0042](3) Although set up to make the sound outside a audio range with the oscillating generator 
1 1, it may be made to make the sound of a audio range with said 1st embodiment. 
[0043](4) Although the suction cylinder 17 which projected and formed the air suction hole 12 in 
the direction which intersects perpendicularly with the air sampling pipe 1 constituted from said 
1st embodiment, this suction cylinder 17 may be formed in the direction of slant. 
[0044](5) Although the suction cylinder 17 which projected and formed the air suction hole 12 
from the air sampling pipe 1 constituted from said 1st embodiment, it may have only composition 
which makes a hole in the air sampling pipe 1 without forming this suction cylinder 17. 
[0045](6) the oscillating generator 1 1 be also sticky in the oscillating generator 1 1 to 
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compensate for the composition of said suction cylinder 17 — it comes out and provides and 

there is also a **** case. 

[0046] 

[Effect of the InventionjAs mentioned above, according to this invention, the following effects 
can be generated as explained in full detail. 

[0047](D Si nee the fluid which passes through the inflow mouth or outlet heads which were 
established in pipe sections, such as an air sampling pipe, such as an air suction hole, is vibrated, 
the vibration is detected and the existence of ****** was detected, The existence of ****** of 
an inflow mouth or an outlet head can be easily detected now to a pipe section in a short time, 
as a result, the working efficiency of ****** check of an inflow mouth etc. is large — it 
improves. 

[0048](2) An oscillating generator with which it is equipped in a pipe section and which is 
vibrated with the vibrational frequency [ inside / flowing fluid ] according to the flow velocity, 
Since it had the vibrational frequency sensing device which detects the frequency of vibration 
which was provided out of the pipe section and produced with the oscillating generator and the 
current meter was constituted, where the inner side and the outside of a pipe section are 
intercepted completely, the flow velocity of the fluid in a pipe section can be detected. 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline lineblock diagram showing the ****** sensing device concerning this 
embodiment. 

[Drawing 2] I t is an outline lineblock diagram showing a suction type smoke detection system. 
[Explanations of letters or numerals] 

1: An air sampling pipe, 2:suction smoke detection apparatus, 3:display device, 5:fan, 6:smoke 
detector, an 1 1 roscillating generator, 12:air suction hole, 17:suction cylinder, a 20:oscillating 
sensing device, 21 rsound-collecting microphone, 22:detector circuit, 23:memory storage, 25 : 
****** sensing device. 
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2 i{4S>i l^BBairifi-^ttSifis 

[ 0 0 2 4 ] & fc % 1 oc7D^EH5rtT-^^«Ki^ 
£1X1 l£«3Jf!^(=l&tL*;*£r«4. m^v^f^ 

2 1 {4sa&^aj§§a 2 0 tc-^wta^r u^t 

[0025] ^£tJ0S&2 2 1 . Hi&%fe^a 1 1 

^^»isi&ji^ii:& 1 ^mmm^x-±mn t«u=»& 

tzib, *ffiIlI»2 2"C , tt. si&^±^ai 

(M) ^^f-^fcuioam 



(4) 



#§fl¥9-l 9 6 843 



Lr w^±<osttSfc*iisf 1 1 -cm ungate 

2 1 "C&o fc^<ofI#* 2 o<Z)^£#Jffi L , *Mti.<r> 
^fcfrfl22o<DJl«7)3 "&tf>#*rtf«-£ifr$-:7 -f /P* 
SriSftS . £ft.fc:J: 0 , 9 21 Xiko 2o«f 

coo27] i ^comimmftX'&mnmmmzms 1 

fflV^S . SW^-f 721 Ti4£SIW>iSi&f&g=£gS 1 1 *» 
WW * 2 1 ^ofc*£JB^#3f§»teJ: oTffl* 

t *s < . n% < ^r-y-yy v yfg i fcM o wt £ft 
ii i jwk o fttt tytvtzim. t -mizsmz # „ 

hZMMmMW 1 1 i: ^S^S^S £ £ T\ 

[0028] ^LT. ttS3BI£&££Kl 1 

[0029] iiUbcoi o CDSSfifceiiW^y^ 
fAtlt *<©BltOI«i06r»fc «t SIS 0 fcffitfff 

[0030] 3^T~-tyy° v yfm i «os$uR5i?L l 2 

KffiK«rtti»*>atf. nit^ffi^S2 o >r ? 
2 i ^ir-ty7'j y?m l <o#^tR3i?i l 2 izw. 
o fttt 6tut»fB*ssa 1 1 s* LTjfew-c* aat 

JtL#vHI4:*it«LT. ttaLfcJBWfcje&T:, BIS 

[0031] jajuc j: o , xr-fy/ v i t# 
■ 38Eiftft^*ufe^«R5i?L i 2cr>3m y )<v^mzmmmx' 

stobbijii 2cDgmojmco{mMmtf±mnfa±-f 

[ 0032] im2mmmi mtiz, *mmmiz& 



[0033] 

ti, Witf'Ja-^ («») *<95«t 5tc< ■ 

[0034] mmmtmmms&Limsdsit i mtmmco 
mmmmm.2otnm^>m^^Lx^. zlxz 
zx-iz. &mLiF&<?>mimi* wtmLx&^tzm. 

[0035] z<D^&b§mLX& < mi. <X<oi. otzL 
JSE Lti^ttftX'^SSMZmW LX a # . -e<9ii£ mrfBMf 

[0036] i«t s . ^ift^fe^g-e^-r s 
cowmwm^&wmmiimttmwmt.zmmztixft 

[0037] i^tfcJ: 0 , «tf<0rt«fciHI8i:*fife^tC 

[0039] \jmm~\ 

( i ) mum i mt^inreii , mimmmw 2ozm 
^x^^m^bLx, }im{m<7)mizmi\z®mz&*> 
&ts£o izifctK mimmt tx^mmm^zmt 

[0040] mnzm i mtmmxii. stxn-c**^ 

m\H i 2 tii^gf 1 1 i&*Lt&Ht*Mtz& 

WLtziiK mmmzmmm^mi 1 

[0041] ( 2 ) miBm i s6M9B«ri4 . mtcom 
b Lx^r-^-yy°o yymi zm^xtztf, *$m&z 
tnzm&i><ox'ii&w m-h. mvsmzm&ztihgM 



(5) 



ftM¥9- 19 684 3 



if. W3BXT— ■ rv7 'J l J^f-^flfi^^^^fl- 
[0042] ( 3 ) Miem i msf^j-cis. sa&?&£ 

mm 1 1 K i o-r ^KW^^WSrffir «fc a CISSL-^ 

[00433 ( 4 ) miiejfS l »m«T'{±. 
TLl 2 Sr. XT— tW&t&ttfotem 
ttiLT^t7tiRgifaf*17fc:J:or«fi!cUfe^ d<0 
SSItSttl 7£i^ri*jfc^£LTiJ:V^ 

[0044] ( 5 ) luiam i si«9BJB-r«, gsumi 
tli 2^. xr-^ryy^i^^ajLrjgiSL 

[0045] ( 6 ) mmmmm.i i &flnef@ifftt 
i Tow^tc^-rcwffi^aet 1 1 ^^ottT-is 

[0046] 

J: o 3:3&m£SFf S £ fc £ . 
[0047] ( i ) xt — ~y~yy° u y?w&$#£. 

[Hi ] 



[oo48] (2) mtfftizmmzMffl&tfji&tiz 

CESIiifOlt*fifSffla] 

[Hi] #^*eB«fcfR* bis o ^ffig*sr^-r^B&« 
a. 

1 : XT-WJy^f, 2 : ffiBISttftSa. 3 : 
mmm. 5:yry. 6 : &tt$03k 1 1 : jg»&£ 

six. 1 2 : 3swsi?l 1 7 : r^mmc. 2 o : man 
tfnamm. 2 1 22-. mmmm. 2 3 : 

immw. 2 5 : Bmvtk&giw. 

[02] 





2 0 



2 5 



2 2 



2 3 



1 : X7-iJ-Vfii v^t 

5 : 7 7 > 

l 2 : S^lft5lfl, 



1 7 : &9ltt» 

2 0 : £»{fttti3£ft 
2 1 : * 

2 2 : & m & W 
2 3 : sma S 
25 : a» * omits 



2 asBlffl 



7 



IE 



1 2 ^SUft^lH 



TT 
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I 



1 2 
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1 2 



